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Objective
To test the hypothesis that laparoscopic staging improves
outcome in patients with peripancreatic carcinoma compared
to standard radiology staging.

Summary Background Data
Diagnostic laparoscopy of peripancreatic malignancies has
been reported to improve assessment of tumor stage and to
prevent unnecessary exploratory laparotomies in 10% to 76%
of patients.

Methods
Laparoscopy and laparoscopic ultrasound were performed in
297 consecutive patients with peripancreatic carcinoma
scheduled for surgery after radiologic staging. Patients with
pathology-proven unresectable tumors were randomly allo-
cated to either surgical or endoscopic palliation. All others
underwent laparotomy.

Results
Laparoscopic staging detected biopsy-proven unresectable
disease in 39 patients (13%). At laparotomy, unresectable
disease was found in another 72 patients, leading to a detec-
tion rate for laparoscopic staging of 35%. In total, 145 of the
197 patients classified as having “possibly resectable” dis-
ease after laparoscopic staging underwent resection (74%).
Average survival in the group of 14 patients with biopsy-
proven unresectable tumors randomly allocated to endo-
scopic palliation was 116 days, with a mean hospital-free sur-
vival of 94 days. The corresponding figures were 192 days
and 164 days in the 13 patients allocated to surgical
palliation.

Conclusions
Because of the limited detection rate for unresectable meta-
static disease and the likely absence of a large gain after
switching from surgical to endoscopic palliation, laparoscopic
staging should not be performed routinely in patients with
peripancreatic carcinoma.

Diagnostic laparoscopy of peripancreatic malignancies
has been reported to improve the assessment of tumor stage
and to prevent unnecessary exploratory laparotomies.1–12

Laparoscopy enables the detection of small superficial me-
tastases at the liver surface and the peritoneum that are
easily missed with radiologic staging techniques and often
first encountered during laparotomy. Diagnostic laparos-

copy can be combined with laparoscopic ultrasound, which
has been reported to be sensitive for the detection of small
intrahepatic metastases and for the evaluation of enlarged
lymph nodes and tumor ingrowth in vascular structures
surrounding peripancreatic tumors.8–23

As laparoscopy is the final staging procedure before
surgery, the eventual benefits of laparoscopic staging apply
to patients already selected for resection by radiologic im-
aging techniques. In recent years radiologic imaging tech-
niques have been improved. New staging methods have
been introduced, such as helical computed tomography,
endoscopic ultrasonography, and intravascular ultrasonog-
raphy, affecting patient selection for resection and increas-
ing resectability rates.24–26 It is likely that the improved
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accuracy of radiologic staging techniques will limit the
additional value of laparoscopic staging. Two centers have
reported a decreased benefit of laparoscopic staging com-
pared to their initial results.1,2,11,27

Any evaluation of a diagnostic technique would be in-
complete without an assessment of the subsequent improve-
ment in patient outcome. The benefits of laparoscopic stag-
ing have been extensively described for many different
gastrointestinal tumors, including peripancreatic carcino-
ma.1–3,8,11,16–23 Laparoscopic staging of peripancreatic car-
cinoma has been reported to prevent exploratory laparoto-
mies in 15% to 82% of patients.1–3,8,11,16–23

Patients with unresectable peripancreatic tumors are can-
didates for nonsurgical palliative treatment with an endo-
prosthesis in the common bile duct, which relieves the
obstructive jaundice.28 Endoscopic palliation is associated
with a shorter hospital stay and lower morbidity. Between
8% to 30% of these patients develop symptoms of duodenal
obstruction and later require a gastric bypass operation.
Insertion of an endoprosthesis in the duodenum is not yet
routinely performed.28–32

Surgical palliation is an alternative. It generally consists
of a biliary bypass (hepaticojejunostomy) and a gastric
bypass (gastroenterostomy). Such a double bypass has been
shown to prevent recurrent biliary and duodenal obstruction
at the expense of increased early morbidity and mortality
after surgery and a prolonged hospital stay.33–37

If a surgical procedure is the preferred form of palliative
treatment for patients with unresectable tumors, there is
little need for laparoscopic staging to prevent unnecessary
laparotomies. Routine laparoscopic staging in patients with
peripancreatic carcinoma will therefore improve patient out-
come only if two conditions are satisfied: first, laparoscopic
staging is able to identify patients with unresectable tumors
and, second, endoscopic palliation is at least as effective as
surgical palliation.

The study reported here was designed to test the hypoth-
esis that laparoscopic staging improves outcome in patients
with peripancreatic carcinoma compared to standard radio-
logic staging. We performed laparoscopy and laparoscopic
ultrasound in a consecutive series of patients with peripan-
creatic carcinoma scheduled for surgery. Patients with his-
topathology-proven unresectable tumors detected by lapa-
roscopic staging were randomly allocated to surgical or
endoscopic palliation. All others underwent laparotomy.

METHODS

The study was performed in the Academic Medical Cen-
ter (AMC), Amsterdam, and Erasmus Medical Center
(EMC), Rotterdam, both university hospitals specializing in
hepatopancreatobiliary diseases.

Patients with peripancreatic tumors (pancreatic head,
papillary or distal common bile duct tumors) considered fit
for surgery were eligible for this study. Exclusion criteria
were venous occlusion or encasement of the portal or su-

perior mesenteric vein, artery, or celiac trunk, duodenal
obstruction, considerable impairment in normal functioning
(Karnofsky � 80), and serious comorbidity (Greenfield
Index of Disease Severity � 2).38,39

Standardized prelaparoscopic staging was performed
with transabdominal ultrasonography and helical computed
tomography scan. Biopsies were taken only from lesions sus-
pected of being metastases. The primary tumor was never
punctured for diagnosis. Patients with obstructive jaundice
were treated with a biliary endoprosthesis placed prelaparo-
scopically during endoscopic retrograde cholangiopancrea-
tography.

Diagnostic Laparoscopy

The diagnostic procedures performed in this study have
been described in detail elsewhere.10,11,27,29 Diagnostic
laparoscopy combined with laparoscopic ultrasonography
was performed as a separate procedure under general anes-
thesia. After the Veress needle was inserted just below the
umbilicus, a CO2 pneumoperitoneum was installed and
three trocars were inserted. A structured inspection of the
peritoneal cavity was performed. The surgeon introduced a
7.5-mHz linear array probe (Aloka) for laparoscopic ultra-
sonography. A radiologist performed or assisted the surgeon
with the ultrasonography. The liver and enlarged lymph
nodes were visualized, as were the vascular structures near
the tumor. Finally, biopsies of suspected lesions were taken
with the biopsy forceps (superficial lesions) or with Rotex
or Tru-cut needles (deeper lesions) under guidance of the
laparoscope or laparoscopic ultrasound, respectively.

After pathologic examination of the biopsy samples, the
findings of diagnostic laparoscopy were summarized as
“possibly resectable” (no metastases or tumor ingrowth
were visualized during diagnostic laparoscopy), “probably
irresectable” (tumor ingrowth or a metastasis was highly
suspected but could not be proven with a biopsy sample), or
“definitely irresectable” (irresectable tumor due to meta-
static disease or local tumor ingrowth proven with a biopsy).

Randomization

Patients with a biopsy-proven unresectable tumor, iden-
tified by diagnostic laparoscopy, were informed about the
randomized part of the study. The study was approved by
the local ethical committees of the AMC and EMC. Con-
senting patients were randomly allocated to either endo-
scopic or surgical palliation. Randomization was performed
centrally using a computer program, with stratification for
center, metastases, and papillary tumors.40

Surgical palliation consisted of a double-bypass proce-
dure (retrocolic gastroenterostomy and Roux-en-Y side-to-
side hepaticojejunostomy) performed in combination with a
celiac plexus block, as described previously.41 A plexus
block can be performed relatively easily during the opera-
tion and is known to be an effective pain treatment.41
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Patients randomly allocated to endoscopic palliation re-
ceived a Wallstent (Schneider, Benelux). These patients
received a percutaneous celiac plexus block only in case of
intractable pain or insufficient pain relief from oral
medication.

All randomized patients were followed up regularly until
death. The duration of any hospital readmission was
recorded.

Analysis

The primary analysis focused on the percentage of pa-
tients undergoing laparoscopy who were classified as hav-
ing “definitely irresectable” and “probably irresectable” dis-
ease and the number of times these classifications proved to
be correct after exploratory laparotomy. The detection rate
of laparoscopic staging was calculated; it was defined as the
percentage of patients with unresectable disease identified
as such after laparoscopic staging.

The second analysis focused on the randomized compar-
ison of endoscopic versus surgical palliation in patients with
unresectable tumors on an intention-to-treat basis. We cal-
culated the survival and hospital-free survival in both
groups and calculated the differences and associated 95%
confidence intervals. We also used the log-rank test statistic
to test for significant survival differences.

The number of patients to be included in the study was
based on an estimated 33% of patients with biopsy-proven
unresectable disease after laparoscopic staging and a gain of
3 weeks (SD 5) in hospital-free survival from switching to

endoscopic palliation in this subgroup. Aiming at a power of
90%, with a significance level of 5%, 300 patients had to be
included in the study.

RESULTS

A total of 297 patients were included, 198 in the AMC
and 99 in the EMC. Patient characteristics and results of
prelaparoscopic staging are summarized in Table 1. Preop-
erative biliary drainage was performed with an endopros-
thesis in most patients with obstructive jaundice; the others
had received a papillotomy or percutaneous transhepatic
drainage. Staging using ultrasound and spiral CT revealed a
median tumor size of 30 mm.

Laparoscopic Staging

A flow chart of the patients is given in Figure 1. For the
diagnostic laparoscopy, patients were hospitalized from 2 to
26 days (average 4.3). Mean operative time for laparoscopy
was 55 minutes (SD 16). In 11 patients the diagnostic
laparoscopy could not be performed. Nine patients had
adhesions from previous abdominal surgery, one patient had
a biloma after PTC, and one patient needed a conversion to
laparotomy to stop bleeding from a biopsy site. Complica-
tions of diagnostic laparoscopy occurred in 11 patients, with
two major ones: a small bowel perforation and a stomach
perforation.

Table 2 summarizes the findings at laparoscopy and lapa-
roscopic ultrasonography. Suspected lesions were laparo-

Table 1. BASELINE CHARACTERISTICS OF 297 PATIENTS

Variable

Age Mean � SD (years) 62 � 10
Sex Male 162 (61%)
Functional status* Minimal complaints 282 (95%)

Normal with strain 15 (5%)
Symptoms at diagnosis Duration in weeks (range) 8.0 (0–80)

Jaundice 244 (82%)
Fever (�38°C) 26 (8.8%)
Steatorrhea 72 (24%)
Pain abdomen/back 169 (57%)
Weight loss vs. 1 year ago (range) 7.5% (0–29.4)

Ultrasound Tumor visualized 265 (86%)
Tumor size in mm (range) 30 (2–95)
Vascular ingrowth suspected 66 (22%)
Suspected lymph nodes 60 (20%)

CT scan Tumor visualized 250 (84%)
Tumor size in mm (range) 30 (10–80)
Suspected lymph nodes 40 (14%)

ERCP Double duct lesion 196 (66%)
Stent inserted 255 (86%)
Brush/brush malignant 51 (17%)/24 (48%)
Biopsy/biopsy malignant 45 (15%)/32 (71%)

* Karnofsky: minimal complaints (90–100), normal functioning with strain (80–85).38
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scopically detected on the liver surface in 89 (30%) and on
the peritoneum in 44 (15%) patients; of these, biopsy sam-
ples were positive in 31 and 12, respectively.

Failure of laparoscopic ultrasonography was caused by
adhesions in the abdomen (n � 6). Laparoscopic ultrasound
showed possible tumor ingrowth in the superior mesenteric
vein in 15% and in the portal vein in 8.4%; this was not
confirmed on biopsy. Laparoscopic ultrasound detected 27
(9.6%) suspect liver lesions and 8 (2.9%) suspect lymph nodes;
10 and 0, respectively, were histologically confirmed.

In summary, biopsy-proven unresectable disease was
found in 39 of 297 patients after laparoscopic staging (13%;
95% confidence interval 9.3–17%). Probably unresectable
disease that could not be confirmed on biopsy was found in
another 39 patients (13%): 28 patients with vascular tumor
ingrowth, 5 patients with metastases that were punctured but
negative for tumor, and 6 patients with both vascular tumor
ingrowth and unproven metastases.

Exploratory Laparotomy

Patients with probably unresectable disease and patients
with possibly resectable disease were scheduled for an
exploratory laparotomy 1 to 5 weeks after laparoscopic

staging. Nineteen of these patients did not undergo a lapa-
rotomy: nine patients were included in a neoadjuvant trial
with 5-fluoruracil and radiotherapy, three had rapidly pro-
gressive disease, in five a tumor was not visualized, and two
did not want to undergo an operation. A laparotomy was
performed in the remaining 228 patients, followed by a
pylorus-preserving pancreaticoduodenectomy in 156 pa-
tients and no resection in 72 patients.

After exploratory laparotomy, 145 of 197 (74%; 95%
confidence interval 67–80%) patients classified with “pos-
sibly resectable” disease after laparoscopic staging were
found to have resectable tumors (Table 3) 74% (95% con-
fidence interval 67–80%). In addition, 11 of 31 patients
classified with “probably irresectable” disease had resect-
able tumors (35%; 95% confidence interval 19–55%).

In total, 111 patients did receive a final classification of
“ irresectable disease” after laparoscopy and exploratory lapa-
rotomy. Of these, laparoscopic staging had been able to detect
39 (detection rate 35%; 95% confidence interval 26–44%).

Endoscopic Versus Surgical Palliation

The 39 patients identified with unresectable disease by
diagnostic laparoscopy were invited to participate in the

Figure 1. Flow chart of patients in-
cluded for laparoscopic staging.
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randomized comparison of endoscopic versus surgical pal-
liation. Eleven patients declined. One patient died of pro-
gressive disease before he could be randomized. Fourteen
patients were randomly allocated to endoscopic palliation
and 13 to surgical palliation.

Five randomized patients could not be treated according
to the protocol. One patient refused to undergo laparotomy,
one patient was treated in another hospital, one patient had
a gallbladder empyema and did not receive a bypass during
exploration, one patient died before he received a bypass,
and in one patient stent insertion failed. All were included in
the analysis. Six patients allocated to endoscopic palliation
had complications during follow-up compared to four in the
group with surgical palliation (Table 4). There was no
procedure-related mortality. The procedure-related morbid-

ity was 1/14 (7%) for patients after an endoscopic palliation
and 1/13 (8%) after bypass surgery. Nine patients had to be
readmitted in the endoscopic group (for a total of 14 admis-
sions) compared to 7 in the surgical group (for a total of 11
admissions).

Average survival in the patients allocated to endoscopic
palliation was 116 days, with a mean hospital-free survival
of 94 days (median 99). In patients allocated to surgical
palliation, average survival was 192 days, with a mean
hospital-free survival of 164 days (median 154). The dif-
ference in survival for the group treated with endoscopic
palliation, compared to surgical palliation, was �70 days
(95% confidence interval �15–10). The difference in hos-

Table 2. FINDINGS AT LAPAROSCOPY AND LAPAROSCOPIC ULTRASONOGRAPHY

Laparoscopy (n � 297)

Failure 11 (3.7%)
Biopsies Malignant

Suspect for malignancy Lig. Treitz 11 (3.7%) —
Lig. hepatoduodenal 6 (2.0%) —
Omentum 11 (3.7%) —
Liver 89 (30%) 31 (35%)
Lymph nodes 9 (3.0%) —
Peritoneum 44 (15%) 12 (27%)

Laparoscopic Ultrasonography (n � 286)

Failure 6 (2.1%)
Biopsies Malignant

Suspect for malignancy Liver 27 (9.4%) 10 (37%)
Lymph nodes 8 (2.7%) —

Ingrowth Superior mesenteric vein 42 (15%) —
Superior mesenteric artery 6 (2.0%) —
Portal vein 24 (8.4%) —
Other vascular structures* 37 (13%) —

* Hepatic artery, inferior caval vein, splenic vein, celiac trunk.

Table 3. RESULTS OF LAPAROSCOPIC
STAGING

Findings at
Laparoscopic

Staging

Findings at Explorative
Laparotomy

TotalNo Resection Resection

Possibly resectable 52 145 197
Probably irresectable 20 11 31
Definitely irresectable* 39 — 39
Total 111 156 267

In 11 patients diagnostic laparoscopy could not be completed; 19 patients did not
undergo laparotomy.
* Confirmed by biopsy.

Table 4. COMPLICATIONS OF
TREATMENT, COMPLICATIONS DURING

FOLLOW-UP AND HOSPITAL ADMISSIONS
OF PATIENTS RANDOMIZED TO RECEIVE

A WALLSTENT OR DOUBLE BYPASS

Wallstent
(n � 14) Bypass (n � 13)

Procedure-related morbidity 1 (7%) 1 (8%)
Procedure-related mortality 0 0
Procedure-related hospital

stay (range)
3 (0–14) 12 (0–34)

Complication during follow-up 6 (43%) 4 (32%)
Hospital readmissions 14 (9 pts) 11 (7 pts)

None of these differences was statistically significant.
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pital-free survival was �76 days (95% confidence interval
�159–7).

Figure 2 depicts survival in both groups. The log-rank test
statistic for survival was 3.8 (P � .05). This figure shows
the initial hospital stay to be longer in patients treated with
surgical palliation, with more patients with prolonged
survival.

DISCUSSION

In this prospective study, the benefits of laparoscopy and
laparoscopic ultrasonography for staging peripancreatic
malignancies were found to be lower than expected.11

Laparoscopic staging identified biopsy-proven unresectable
disease in 13% of the 297 patients, with a detection rate
of 35%. Only 74% of the patients classified as having
“possibly respectable” disease after laparoscopic staging
underwent resection. In the randomized comparison of en-
doscopic versus surgical palliation in patients with biopsy-
proven unresectable disease, no benefits could be observed
from switching to stenting, but the number of randomized
patients was low. As a consequence, an overall gain in
hospital-free survival is highly unlikely from the routine
introduction of laparoscopic staging and subsequent stent-
ing in patients with biopsy-proven unresectable disease.

Our study design was based on a standard diagnostic
strategy in consecutive patients. This was supplemented by
a randomized comparison of two forms of palliation in the

subgroup of patients with unresectable disease identified by
laparoscopic staging. The number of randomized patients
was very small, but the low irresectability rate of laparo-
scopic staging by itself limits its potential overall beneficial
effect. An alternative design would have been a randomized
comparison of laparoscopic staging versus radiologic stag-
ing only. Although this is preferred in principle, such a trial
would have required a huge sample size to obtain compa-
rable estimates of overall effectiveness.40

Our findings contrast with those from earlier studies, as
reported by Warshaw et al.1,2 It is unlikely that the design of
the study can be held responsible for the low biopsy-proven
irresectability rate identified by diagnostic laparoscopy. In
both academic centers, experienced clinicians performed
the procedure. A more plausible explanation is the quality of
preceding radiologic staging, especially the introduction of
spiral or helical CT scanning, which has affected the selec-
tion of patients eligible for laparoscopic staging.24 Vascular
tumor ingrowth, for example, can be visualized with preop-
erative helical CT scanning. If such ingrowth is suspected
during laparoscopic ultrasonography, histopathologic con-
firmation is difficult. All 39 patients in whom this was the
case underwent surgical exploration; of these, 11 underwent
resection.

The overall resection rate after laparoscopy was relatively
low (74%). An explanation could be that histology findings
were used as the gold standard in this study. Therefore, all
patients with suspected metastases or local ingrowth with-
out pathologic proof underwent exploration. Most patients
had local tumor ingrowth that could not be proven by biopsy
during laparoscopy. In other series, these findings could
have been interpreted as unresectable disease, or patients are
even not referred for surgical treatment.

Medical tests cannot escape the growing demand for
proof of effectiveness before being introduced into clinical
practice. In these evaluations, health outcomes are quintes-
sential. As diagnostic laparoscopy opens up the possibility
of preventing unnecessary laparotomies and endoscopic pal-
liation as an alternative to surgical palliation, an evaluation
of this diagnostic modality should also include the results of
subsequent nonsurgical palliation. Because of the disap-
pointing detection rate of diagnostic laparoscopy, the lim-
ited number of randomized patients in the present study
does not allow us to make firm recommendations about the
preferred form of palliative treatment. Yet our results are
not compatible with a substantial gain in hospital-free sur-
vival from endoscopic palliation. A possible explanation is
the celiac plexus block, which all surgically palliated pa-
tients received during operation. Lillemoe et al have de-
scribed a pain benefit for patients who underwent a celiac or
splanchnic plexus block and a survival benefit for a sub-
group of patients.41 Based on a meta-analysis, Eisenberg et al
described pain relief until death in 70% to 90% of patients,
with pancreatic cancer patients having the same results as
patients with other intra-abdominal malignancies.42

The less favorable outcome in previous trials in patients

Figure 2. Survival in patients with unresectable tumors allocated to
endoscopic palliation (top) and surgical palliation (bottom).
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receiving palliation for peripancreatic tumors by a bypass
procedure has led others to recommend endoscopic pallia-
tion.35–37,43 In contrast, the outcome in patients who under-
went a bypass procedure in this trial was relatively good.
This difference is probably due to patient selection. In our
study, all patients were thought to have resectable tumors
after conventional radiologic staging and were considered
fit for a major surgical procedure, whereas most previous
studies have included patients with more extensive disease
as well as those with a poor general condition.35–37,43 How-
ever, one should also realize that all patients included for
randomization had proven metastatic disease.

Future developments may influence the implications of
our findings. The limited detection rate of unresectable local
disease offers room for improvement using new develop-
ments in imaging. If these occur, adequate nonsurgical
management strategies can make the timely detection of
patients with unresectable disease a more attractive option.
In this study, diagnostic laparoscopy was performed as a
separate procedure for logistical reasons. No attempt was
made at laparoscopic palliation by a laparoscopic gastroje-
junostomy or cholecystoenterostomy. Preliminary results
reported with these new procedures are encouraging but
better-designed studies are warranted.44

Diagnostic laparoscopy as performed in this study is
associated with an additional hospital stay, with inevitable
discomfort for the patient and an increase in healthcare
costs. These can be justified only by good chances of an
improvement in health outcome, due to a likely reduction in
unnecessary laparotomies. Based on the low detection rate
of unresectable disease, it is unlikely that such a major
health gain can be expected from routine diagnostic lapa-
roscopy in patients with peripancreatic malignancies. At
present, the additional value of laparoscopic staging in
terms of patient benefit does not seem to warrant a rapid
diffusion in this well-selected group of patients.
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